Abstract: A retrospective analysis of 12 patients with a head and neck tumor recurrence within a previous free flap treated with extirpation and a second free flap is reported. A 15-year experience at Mayo Clinic, Rochester, from 1988 to 2003 of 12 patients (5 men, 7 women) who underwent 25 free flaps is reviewed. The overall flap survival rate was 92%, with a 100% survival rate in the first free-tissue transfer and 85% survival rate in the second free-tissue transfer. There was 1 minor complication (8%) and there were 2 major complications (15%) among the second free flaps. Overall, 10 of 13 (77%) second free flaps were anastomosed to ipsilateral neck vessels. Moreover, in 5 of 13 cases (38%) the same artery and in 7 of 13 cases (54%) the same vein were used for both the first and second free flaps. Reconstruction of the head and neck with a second free flap in patients with a recurrent tumor is safe and effective. The original recipient vessels can often be used for the second reconstruction.
M
alignancies of the head and neck are often advanced at the time of diagnosis and have a poor prognosis. Surgical extirpation of tumors is usually required, which often results in a soft-tissue defect necessitating reconstruction. Traditionally, local and regional pedicled flaps were used to reconstruct these defects. The forehead flap, deltopectoral flap, and pectoralis major flap were the mainstays of head and neck reconstruction prior to the advent of microvascular free tissue transfer. These flaps are still used when indicated, but free-tissue transfer has become the standard reconstruction technique following surgical excision of head and neck tumors, and success rates of 95% are achievable. [1] [2] [3] [4] Head and neck malignancies are frequently aggressive, with high recurrence rates. Recurrences are frequently treated with radiation therapy and surgical resection. Some surgeons may be reluctant to perform a secondary resection for fear of a more difficult second free-tissue reconstruction in the face of a radiated, scarred, and fibrotic surgical field and possible poor recipient vessels. Patients treated initially with a freetissue transfer may require resection of the free flap or portions of the flap if involved with recurrent tumor. This may result in a defect that requires a second free-tissue transfer.
Other indications for a second free flap to the head and neck include failure of the first free flap, reconstruction of an exceptionally large defect, excision of a second primary tumor, and esthetic improvement. We report our experience of a second free-tissue transfer in 12 patients with recurrent head and neck malignancy that previously underwent free flap reconstruction of the same region.
MATERIALS AND METHODS
All patients treated by the plastic surgery division at the Mayo Clinic, Rochester, between January 1988 and January 2003 who underwent free-tissue reconstruction of the head and neck were reviewed. There were 116 free flaps performed for resection of head and neck malignancy. Recurrent malignancy within the free flap occurred in 27 of these patients (23%). A retrospective analysis was performed on these patients. Twelve of these patients (10%) required extirpation of the recurrent tumor with the first free flap and reconstruction with a second free flap.
In all of these patients, the original free flap was still present without evidence of flap-related problems, except tumor recurrence. Clinical data including patient age, gender, tumor histology, type of flaps selected for first and second reconstruction, vessels used for anastomosis for each reconstruction, interval between first and second reconstruction, and patient outcomes were obtained by chart review. Institutional review board (IRB) protocol was obtained. All complications were documented. A total of 12 patients (5 men, 7 women) were included in the study. The mean patient age at the time of the original free tissue reconstruction was 54.6 years (range 35 to 73 years).
RESULTS
Twelve patients underwent a total of 25 free flaps to the head and neck for the treatment of defects following tumor excision and subsequent extirpation of the recurrence within the first free flap (Table 1 ). All patients were treated with radiation therapy, except 1 (patient 6). The most common pathologic diagnosis was squamous cell carcinoma (n ϭ 7). Other diagnoses were fibrosarcoma (n ϭ 1), desmoplastic melanoma (n ϭ 1), dermatofibrosarcoma protuberans (n ϭ 1), osteosarcoma (n ϭ 1) and adenoid cystic carcinoma (n ϭ 1).
The free flaps used for the first reconstruction were fibula osteocutaneous flaps (n ϭ 3), rectus abdominis flaps (n ϭ 3), radial forearm fasciocutaneous flaps (n ϭ 2), anterolateral thigh flaps (n ϭ 2), a parascapular osteocutaneous flap (n ϭ 1), and a scapular osteocutaneous flap (n ϭ 1). The free flaps used for the second reconstruction were rectus abdominis flaps (n ϭ 4), anterolateral thigh flaps (n ϭ 3), fibula osteoseptocutaneous flaps (n ϭ 3), radial forearm fasciocutaneous flaps (n ϭ 2), and a latissimus dorsi muscle flap (n ϭ 1) ( Table 2 ). Postoperative photographs of patient 8 are illustrated in Figures 1 to 5 .
The interval between first and second reconstructions ranged from 9 to 112 months, with a mean of 23 months. The mean length of follow-up from the second free flap was 39 months for 10 patients, with a range of 6 to 87 months. (Only 10 patients are included because 1 was lost to follow-up and the other died in the early postoperative period on postoperative day 4.)
The overall complication rate among the second free flaps was 23% (3 of 13 cases). There was 1 minor complication (8%), and there were 2 major complications (15%). The minor complication was delayed wound healing at a fibula harvest site. The wound was allowed to heal by secondary intention, and the patient suffered no further sequelae. The first major complication was a failed fibula osteocutaneous flap in patient 7. A radial forearm free flap and a staged deltopectoral flap were subsequently performed. The second major complication was a subendocardial myocardial infarction, from which the patient recovered uneventfully (patient 5).
Two patients developed local recurrences (patients 10 and 12) after the second free flap. Patient 10 underwent a successful resection of the local recurrence and closure with readvancement of the free flap 57 months after the second free flap. This patient is alive at the writing of this manuscript. Patient 12 developed local and regional disease and was treated with palliative radiation therapy but subsequently died 20 months after the second free flap.
There were a total of 6 mortalities. The first mortality occurred in patient 4. On postoperative day 4, this patient hemorrhaged from the arterial anastomosis, requiring emergent surgery and resuscitation in the ICU. The patient died the following day. It should be noted that different recipient vessels were used for the first and second free flaps in this patient (Table 3) , and the anastomotic failure was not thought to be due to selection of or quality of the recipient vessels. The 5 remaining mortalities occurred at a mean of 14 months after the second free flaps ( Table 1 ). All of these patients died as a result of sequelae of their cancers. Recipient vessels were analyzed based on the vessel used, the side of the neck the anastomosis was performed, and the ability to use the same vessels for the second reconstruction (Table 3 ). The most common vessels used for the first and second free flap were the ipsilateral facial vessels (Table  4 ). In the first reconstruction, the majority of anastomoses were performed to unilateral neck vessels (n ϭ 10), and 2 were performed to contralateral neck vessels (Table 4) .
The same recipient artery was used for both the first and second free flap in 5 patients (38%), and the same vein was used in 7 patients (54%). However, the first attempt at a 
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second free flap (fibula) in patient 7 failed, requiring a radial forearm free flap (as well as a staged deltopectoral flap). The radial forearm flap in this reconstruction was anastomosed to different vessels (the contralateral facial vessels) (Table 3) . Overall, 10 of 13 (77%) second free flaps were anastomosed to ipsilateral neck vessels. In 6 of 13 cases (46%), the vessels used in the first free flap were deemed inadequate and different vessels were used in the ipsilateral neck. Two cases required the use of different vessels on the contralateral neck (Table 5) .
DISCUSSION
In the United States, approximately 40,000 new cases of head and neck cancer are diagnosed annually. At the time of diagnosis, approximately 60% are locally advanced (stage III and IV). Long-term survivors have a 3%-7% annual risk of developing a second primary tumor, regardless of the stage of disease. 5 These tumors have a propensity to recur locoregionally. Recurrences are usually treated with surgical excision and/or radiation therapy. Reoperative surgery for recurrent head and neck tumors can be a difficult reconstructive challenge.
The workup of a patient with recurrence of a head and neck cancer should be extensive. In addition to a complete metastatic workup, detailed reviews of medical history, tumor pathology, history of chemotherapy and radiation therapy, site of involvement, type of flap and recipient vessels used for the first reconstruction, and patient outcome are necessary before planning extirpation of the tumor recurrence with repeat free tissue reconstruction. Furthermore, there must be collaboration between the extirpative surgeon and the reconstructive surgeon so that they, as a team, can approach this difficult situation. By being aware of each other's plan, each surgeon has a better idea of what to expect and how to proceed.
The use of free-tissue transfers after head and neck extirpative procedures has been well delineated, and, in fact, these flaps are becoming the preferred method of soft-tissue reconstruction. 6 -8 With experience and increased utilization, free flaps have become safe and dependable methods of 
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Second Free Flaps in Head and Neck Reconstruction reconstruction. Uniform success rates of over 95% are reported in the literature. 1,3,6,9 -12 Free flaps have the advantage of being a 1-stage reconstruction as opposed to multiplestaged reconstructions of pedicled local and regional flaps. In addition, shorter hospitalization, lower complication rates, and overall better results are reported. 7, 8, 13 Frequently, second reconstructions in patients with head and neck cancer are required. Indications for a second free flap include tumor recurrence in the locoregional area encompassing the original flap, synchronous or metachronous second primary tumors, salvage after an original free flap failure, defects larger than the dimensions of 1 free flap, and postoperative esthetic improvement. 6,14 -16 It has been demonstrated that pedicled muscle flaps, such as the pectoralis major, can be re-elevated and reused for second head and neck reconstructions. 17 However, even in these situations, free flaps have proved to be reliable and safe as long as suitable recipient arteries and veins are found. 6,14 -16 Second free flap reconstruction may be difficult because of postradiation changes, scarring and fibrosis from a previous neck dissection, the presence of the first free flap, and absence of quality recipient vessels for microvascular anastomosis. Despite these potential difficulties, literature supports the overall success of second free flaps.
Pickford and Soutar 14 reported 6 patients with intraoral squamous cell carcinoma treated with excision and free tissue reconstruction on 2 separate occasions. The interval between procedures ranged from 8 months to 8 years. Radial forearm free flaps were used in 11 of 12 reconstructions. Eleven of 12 free flaps were successful. The authors preferred the radial forearm flap, especially for the second reconstruction, because the long pedicle allowed greater latitude in selection of vessels for anastomosis. The authors reported no difficulty in finding suitable vessels for microanastomosis at the second operation.
Demirkan et al 6 reported 35 patients with perioral carcinoma requiring 2 successive tumor resections and free flap reconstructions for a total of 75 free tissue transfers. They used more vascularized bone transfers in the second reconstruction because the recurrence frequently required segmental mandibulectomy. Their complete survival rate was 97.3% and 94.7% for first and second reconstructions, respectively. Ipsilateral superficial temporal vessels were the recipient vessels of choice in patients with ipsilateral radical neck dissections. If these vessels were not available, they evaluated contralateral neck vessels, starting with the facial artery and vein. Alternatively, contralateral superior thyroid and superficial temporal vessels were used. The interval between procedures averaged 20.8 months. Patients had survived an average of 19 months since their second reconstruction at the time of follow-up. They concluded that free tissue transfers could be used repeatedly in the same region in the same patient with no significant increase in complication rate or flap failure. Amin et al 15 reported 28 patients treated with a second free flap for head and neck reconstruction. The majority of their patients underwent a second free flap for esthetic improvement (n ϭ 14) and some for reconstruction of a defect after excision of a recurrent tumor (n ϭ 2). The authors had a 96% success rate with the second free flap and used the same recipient vessels for the second reconstruction in the majority of cases.
Occasionally, the secondary reconstruction site has a paucity of suitable recipient vessels, which can preclude the use of a second free flap. In these instances, several techniques have been used to access vessels. The first maneuver is often evaluation of the contralateral vessels in the neck or the face. If these vessels are inadequate, then arteriovenous loops, vein grafts, cephalic vein transpositions, and thoracodorsal transpositions have all been described and used with success. 18 In our series, a total of 25 free flaps were performed in 12 patients. The overall flap survival rate was 92%, with a 100% survival in the first procedure and 85% in the second procedure. Our second free flap failure rate seems high compared with published data, but this is secondary to the small patient population. The 1 free flap failure we had was due to technical reasons, and despite reexploration, we were unable to save the flap. The interval between procedures ranged from 9 to 112 months, with an average of 23.4 months. At the writing of this manuscript, there were 6 mortalities, 1 patient lost to follow-up, and 5 survivors with an average survival of 64.2 months since their second reconstruction. The choice of second free flap was generally determined by the defect characteristics. Our flap of choice for large mandible defects was a fibular osteoseptocutaneous flap. For smaller defects of the mandible, bone grafts or alloplastic implants with overlying muscle or fasciocutaneous flaps were used. The radial forearm flap was preferentially used for intraoral problems. For large soft-tissue defects, the rectus abdominis muscle and anterolateral thigh flaps were used.
In 5 of 13 (38%) of our cases, the same artery and 7 of 13 (54%) the same vein were used for the first and second reconstructions. Overall, 10 of 13 (77%) second free flaps were anastomosed to ipsilateral neck vessels. Similarly, Amin et al 15 report using the same recipient artery and vein in both flaps in 64% and 50%, respectively. This shows that despite reservations about the possible hostile surgical field making for questionable recipient vessels after the first free flap, one usually will find acceptable ipsilateral vessels. We also found that at the time of the second free flap, attempts should be made at utilizing the first free flap's pedicle. This was often an excellent source of recipient vessels, and its usage actually decreased the technical difficulty of the case. When these vessels were inadequate, the vessels used for the original anastomosis were examined and used if possible. If these were inadequate, different vessels from the ipsilateral neck were explored and used. As a final resort, contralateral neck vessels were selected as needed.
In conclusion, second free flaps following resection of recurrent malignancy in the head and neck are safe, dependable, effective, and recommended.
